Zooplankton samples collected at low and high water in 14 and 21 stations respectively along some 900 km of the Orinoco and its Delta, revealed the presence of 100 rotifer and 48 cladoceran taxa. Of these, only 13 rotifer and 8 cladoceran species were frequent and numerically important, mainly Nauplii were dominant among the copepods. At low water, rotifers were by far the most abundant group (mean 49 org./l) followed by cladocerans (mean 2.8 org/1) and copepods (1.5 org/1). At high water, rotifer densities declined to a mean of 3,5 org/1, followed by copepods (mean 3.4 org/1) and cladocerans ( 1.2 org/1). Mean zooplankton densities at low water were eight times higher than at high water. At low water, longitudinal zooplankton densities seemed to be influenced by tributary river waters. At high water, densities were generally low up to the Delta where a longitudinal increase was observed. A high proportion of egg carrying cladocerans, particularly B. tubicen, B. deitersi and M. minuta, were observed at low water along the sampling sites, suggesting an ability of the species for growth and reproduction in the river.
Introduction
and Welcomme (1985) have pointed out the scarcity of zooplankton studies from tropical rivers. The study of these communities from Venezuelan rivers of the Orinoco Basin has recently received much attention. This interest stems from 1. Fundacion La Salle de Ciencias Naturales, Estaciôn Hidrohiologica de Guayana. Apdo. 51, San Félix, Edo. Bolivar, Venezuela 2. Laboratoire d'Hydrobiologie, Université Pau I-Saba tier, UA 695 du CNRS, 118, route de Narbonne, 31062 Toulouse Cédex, France.
the fact that these rivers are, in most cases, tropical watercourses with no or scarce human intervention. Similarly, the study of zooplankton from these rivers offers the opportunity to study the interactions established between the watercourses and their floodplains.
The first study which included analysis of zooplankton collected in the Orinoco floodplain was that of Hauer(1956) . More recent studies include those of Vâsquez & Sanchez (1984) who studied plankton from the Lower Orinoco and an adjacent floodplain
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(2) lake and Saunders & Lewis (1989) who carried out an extensive study of zooplankton from the Lower Orinoco and some tributaries. Vâsquez (1984 a) and Rey & Vâsquez (1986 a) carried out taxonomic studies of rotifers and cladocerans from the Lower Orinoco and some of its tributaries and floodplain lakes. Dussart (1984) studied copepods from different lotie and lentic habitats of the basin.
Zooplankton from the major tributaries of the Orinoco has been studied by Vâsquez (1984 b ) (Caroni River), and Saunders & Lewis (1988 a, b) , (Caura and Apure rivers). Other minor tributaries were studied by Sanchez & al. (1985) . Information generated so far has been valuable to establish seasonal patterns of abundance, composition and biomass. This information may also be of value to establish comparisons with other neotropical floodplain rivers such as the Amazon and the Parana where river zooplankton is well documented (José de Paggi 1978 , 1983 , Robertson & Hardy 1984 ).
The present study was carried out to survey the longitudinal abundance and composition of zooplankton along the mainstream of the Orinoco River, margins of the river channel and some of the Orinoco distributaries in the Delta region.
Study Area
The Orinoco Basin drains a surface of 1.1 x I0 6 km 2 shared by Venezuela (70 %) and Colombia (30 %) (Fig. 1) . From the north and west, the Orinoco receives the waters of rivers draining the Venezuelan and Colombian Andes as well as the alluvial plains of the Llanos located between the Andes and the Guayana Shield. Rivers draining from this portion of the watershed contribute the greatest quantity of sediments transported by the Orinoco for which they are usually referred to as whitewater rivers. They also present high amounts of electrolytes (Meade et al 1983) . From the south, the Orinoco receives primarily blackwaters of rivers draining the Guayana Shield which consists of lithologically complex Precambrian rocks (Gibbs & Barron 1983) . Blackwaters are characterized by a very low content of nutrients and dark color caused by a high content of dissolved organic matter. Electrolyte content may also be low (Vegas-Vilarrûbia et al 1988) . This group of blackwater rivers includes the most important watercourses of the basin with regard to length and average annual discharge. Within this group the Caroni constitutes the only major river regulated in the watershed.
Worlwide the Orinoco ranks third in terms of average water discharge (36 000 m'/s) and its suspended load has been estimated at 200 x 10 6 tons/year (Meade et al. 1983) . 73 % of the Orinoco flow reaching its mouth originates from the basin above the Apure River. This river contributes 7 % of the Orinoco flow while the Caura and Caroni rivers contribute 9 % and 11 % respectively (Lewis 1988) . Over most of its 2 060 km length the Orinoco flows through lowlands forming a braided course with banks and islands. In the lower Orinoco slope is weack, water velocity is slow (1-2 mis) and flow is high (M.A.R.N.R. 1979).
The hydrological regime of the basin belongs to the contrasted type with a high water phase extending from May to November. Minimum water level generally occurs in late April or early May (Fig. 2) . The narrow fringing floodplain of the Orinoco presents numerous temporary and permanent floodplain lakes of various sizes and shapes (Vâsquez 1988) .
The Orinoco Delta is situated between the northern coastal range of Venezuela and the Guayana Shield margin to the south, with an expanse of some 22 500 km 2 . The deltaic plain is formed by very low lands (slope < I % and elevation a.s.l. < 10 m). This region is drained by 9 major distributaries and many interconnecting smaller canals, all of which are locally known as « canos », resulting in numerous islands and temporary and permanent lakes (van Andel 1967 (van Andel , M.A.R.N.R. 1979 . Measured from the apex of the Delta the major canos are : Rio Grande (270 km), Macareo (21 1 km), and Mânamo (236 km). As a distributary the Rio Grande discharges 84 % of the Orinoco flow. Van Andel (1967) considers that tidal range in the Delta is relatively small compared to differences between high and low waters of the river. At high water the Delta is almost completely flooded. Wilbert (1986) divided the Orinoco Delta into a prelittoral zone, covering the region near the apex with a mean elevation of 3-4 m.a.s.l. ; a littoral zone (10-30 km wide) which comprises a coastal strip of mangrove forest, palm forest, and savannas permanently flooded by tidal waters ; and an intermediate zone, wedged between the previous two and under the influence of the tides.
Methods
Zooplankton samples were collected at high water (18-26 September 1985) and low water (3-10 April 1986).
-At high water, collections were made al 21 sampling sites ( Fig. 1) , within an approximate strech of 900 km.
-At low water, samples were collected in 14 sampling sites within a strech of some 750 km.
In 9 of these sites located between Samariapo and the apex of the Delta, collections were made in the middle of the river and in its two shores. In the Delta, collections were taken only in the middle (Table I) . At each site, 80 liters of subsurface water was collected and filtered through a 45 ^.m mesh net. For rotifers and copepods 5 ml subsamples were examined ; they generally allowed the identification of at least 100 of the most abundant taxa. In cases of low density the entire sample was examined. However, for cladocerans, the entire sample was always counted. Rotifers and crustaceans demanding detailed taxonomic studies were mounted in polyvinil alcohol and glicerine alcohol, respectively. (1985) (1986) (1987) .
Results and Discussion

Zooplankton composition
In this paper, copepods are considered as a whole.
The inventory of rotifers and cladocerans are repor ted in Table II Mean rotifer species richness (Fig. 3 ) was 7.2 at high water and increased to 22.9 at low water. Mean number of cladoceran species was 4.2 and 5.4 at high and low water respectively (Fig. 4.) .
Longitudinally, rotifer species richness at high water was higher in the Delta than in the Orinoco.
At low water, the number of species was relatively similar along the sites. Number of species of clado cerans at both high and low water, was highest in the river.
Overall zooplankton density
-At high water, mean zooplankton density ( Considering each zooplankton group separately, at high water, rotifer abundance showed a mean of 3.5 org./l (43,1 %) followed by copepods (mean 3.4 org./I ; 41.8 %) and cladocerans (1.2 org./l ; 15.1 %) (Fig. 6 a) . At low water rotifers were by far the most abundant zooplankton group with a mean density of 49 org./l (92 %) followed by cladocerans (2.8 org./l ; 5.2 %), and copepods (1.5 org./l ; 2.8 %) (Fig. 6 b) . At both high and low water, copepod abun dance was primarily due to nauplii stages. 
Longitudinal patterns of density a) Overall zooplankton
-At high water (Fig. 5 a) , at all river sites, the longitudinal distribution of zooplankton did not show a defined pattern oi abundance. The density of organisms was low except in site 5 (shore a) where a high density was observed (mainly cladocerans such as Bosminopsis deitersi, Bosmina hagmanni, Ceriodaphnia cornuta, many Chydoridae, and insect larvae). On the contrary in the Delta region, the zoo plankton density was higher than that observed in the Orinoco, with a marked tendency to increase along the distributaries, probably due to organisms flushed from the vast flooded areas to the canos. In this period, zooplankton groups showed oscillations in their relative densities along the water-courses.
Rotifers, however, were more abundant in most of the sites except in site 5 where, as mentioned, cla docerans prevailed the other groups, and in sites 11, 19, 20, 21 in the Delta, where copepods (nauplii) represent 70 % to 90 % of the zooplankton (Fig. 6 a) .
In this period appeared also drifting organisms such as insect larvae, nematodes, and others, very scarce at low water, and which were present in the samples as the result of being flushed into the mainstream flow from the river bottom and other floodplain areas.
-At low water (Fig. 5 b) , zooplankton abundance along shore a and in the middle of the river increa sed longitudinally in the stretch between sites 1-5
and then decreased up to the apex of the Delta (site 9). In Cano Macareo (sites 10-14) there was a slight oscillating increase in abundance without a clear pattern. Decrease in abundance observed at sites 6
and 8 was probably due to the dilution effect pro duced by the blackwaters of the Caura and Caroni
Rivers. In both these rivers, zooplankton abundan ces are comparatively much lower than in the Ori noco (Vâsquez 1984 b, Saunders & Lewis 1988 .
Along shore c, abundance decreased between sites 1-3 and then increased probably because of the rela tively higher suspended load transported by the Meta River. The lowest transparency (25 cm) of all studied sites was observed at the mouth of this river.
During this period, rotifers made up the most important group of zooplankton along the water courses, exhibiting relative abundances between 81.8 % and 97 % (Fig. 6 b) . Copepods, scarse between sites 1-6, then showed a slight increase.
b) Dominant species of zooplankton
In spite of the high number of identified species of rotifers and cladocerans, only 9 taxa of rotifers and 7 species of cladocerans showed at high water densities equal or higher than 10 % (Tables III, IV comm.). Egborge (1987) found in the Warri River a limit of salinity for cladocerans below 0.25 %, which is a limit that may be found superficially along the coast of the Orinoco Delta.
Among the dominant cladocerans in the Orinoco, a high proportion of egg carrying females was obser ved at low water along the sampling sites ( Table IV . Dominant rotifer and cladoceran species at low water (%) :
• 
